A comprehensive and unifying theme in this thesis has been the synthesis and characterization of new coordination polymers and metal-organic networks. The common structural organizing element for these systems is the fluoride ion, which, according to the Pearson classification, is a "hard" or "class a" ligand. Accordingly, it is expected that fluoride would be best suited as a bridging ligand in systems with correspondingly "hard" metal ions. The regions of the periodic table of primary relevance would thus be the early transition metals, but also main-group elements from group I and II (as well as Al III / Ga III , Si IV /Ge IV /Sn II ;Sn IV and P V /As V /Sb V ) could be envisaged as centers in extended fluoride-bridged structures.
sphere synthon, allow for isolation of s-block complexes with a genuine coordinative dative bond from bridging fluoride ligands. Some structurally unprecedented systems containing the s-block ions Na I , Li I and Cr III bridged by the hard fluorido ligand have been isolated and characterized. The product formed for the two different s-block ions are quite different: For sodium, an infinite coordination polymer (1 D), trans-catena-poly[Na(H 2 O) 4 (m-F)Cr(py) 4 (m-F)](HCO 3 ) 2 results, while, for lithium, a discrete complex (0 D) of three different cations with variable coordination number, trans-{[Cr(py) 4 F 2 ][Cr(py) 4 F(m-F)Li(H 2 O) 3 ][Cr(py) 4 F(m-F)Li(H 2 O) 4 ]}Cl 5 ·6 H 2 O, was obtained. Despite the simple composition of the compounds synthesized, it is noteworthy that no immediate counterparts are found in the literature.
The difference in coordination geometry for the two different compounds elucidates the significance of size of the alkali metal ion in addition to the importance of the different tendency for hydrogen bond formation by the counter ions, as confirmed by the structural characterization. The structures of both compounds are dictated by the trans configuration of the starting material and are in agreement with the preference for approximately linear fluorido bridging (164.2-180.0 8) stated above.
In relation to the synthesis, a distinct perturbation of the Cr III -synthon spectra by the alkali metal ions in aqueous solution is found, demonstrating interaction through the coordinated fluorido ligands, which can be thought of as either bridge formation or second sphere coordination. Interestingly, the spectral shifts are invariably in the hypsochromic direction, which might be considered counterintui-Scheme 1. Overview of Cr III and Mn III fluorido complexes synthesized by the synthon approach.
tive. This phenomenon has been rationalized based on density functional theory (DFT) calculations as a breakdown of the transferability of ligand field parameters between the unperturbed system and those with Lewis acids coordinating to the chromium-bound fluorido ligands.
3dÀFÀ3d systems: High-spin Mn III has dominated the work in molecule-based magnetism for more than a decade. Fluoride bridging is investigated for homometallic systems by combination with the well-investigated high-spin Mn III center. The chain compounds catena-[Mn(m-F)(salen-5R)] (R = H, F, Cl and salen-5H = 2,2'-[ethane-1,2-diylbis(azanylylidenemethanylylidene)]diphenolato) were synthesized and structurally and magnetically characterized. catena-[Mn(m-F)(salen-5H)] is structurally characterized and shows fluorido bridging with varying angle (150.4-180.0 8). For these systems an alternative synthetic strategy is employed, using MnF 3 straightforwardly as starting material (Scheme 1).
Despite the very rich chemistry of the [Mn(salen)] + fragment, catena-[Mn(m-F)(salen-5H)] is the first and only structurally characterized example of a mono-atomic-bridged salen-ligated complex, not only for Mn III but for all elements. This confers authority to the determination and the fundamental understanding of the fluorido ligands properties with respect to the magnetic interaction between two paramagnetic metal centers as compared to polyatomic ligands with or without supporting ligands. The magnetic properties of these systems demonstrate that the fluoride bridges, despite any preconceived notions, facilitate moderately strong magnetic interactions, when acting as linear bridges. The magnetic exchange coupling interaction across the fluorido bridge can be modeled by use of different theoretical methods with varying ranges of applicability, namely the Fisher model (J = 38 cm -1 for g = 2), exact diagonalization of finite-size rings (J = 34-35 cm -1 for g = 2) or the high-temperature expansion method (J % 32 cm -1 ).
catena-[Mn(m-F)(salen-5H)] is also interesting, as the infinite chain structure is broken up into monomeric [Mn(F)(salen-5H)] in solution. Addition of fluoride in excess gives rise to in situ formation of the anion trans-[Mn(F) 2 (salen-5H)] À . Both [Mn(F)(salen-5H)] and trans-[Mn(F) 2 (salen-5H)] À in solution show well-defined axial coordination of the fluorido ligands as determined by parallel-mode electron paramagnetic resonance (EPR) spectroscopy. On the basis of characterization of these two fluorido complexes, it was possible to resolve the superhyperfine interaction in the hexafluoridomanganate(III) ion, [MnF 6 ] 3À . This represents the first detailed determination of the superhyperfine interaction in a Mn III complex.
3dÀFÀ4f systems: The lanthanoids (Ln) from the f-block of the periodic table are classified as distinctly "hard" metal ions just like the cations of the s-block elements. This is reflected by a general preference for oxygen donor ligands, but also in their formation of sparingly soluble trifluorides, LnF 3 . Also in this context, using kinetically robust Cr III synthons as a source for the bridging fluorido ligand in polynuclear systems was found not only to render a viable but also a very rewarding route. Isostructural series of tetranuclear compounds of the general formula cyclo-[(m-F)Cr(L") 2 Ln(m-F)(NO 3 ) 4 ] 2 (L" = phen, bpy and Ln = Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy) were synthesized by this approach (Figure 1) . Common for these series of complexes is the square arrangement of two pairs of Cr III and Ln III linked by almost linear fluorido bridges (168.7 8 in cyclo-[(m-F)Cr(phen) 2 Nd(m-F)(NO 3 ) 4 ] 2 ). These complexes are the first examples of unsupported fluorido bridges between lanthanoids and a transition metal (3d). The importance of this is that the unsupported bridge makes it possible to establish general conclusions concerning the role of the fluoride ligand, not only in determining the cluster structure but also in mediating magnetic interaction between paramagnetic 3d and 4f metal centers. The antiferromagnetic exchange interactions between Cr···Gd and Gd···Gd, respectively, could be analyzed and quantified for the cyclo-[(m-F)Cr(phen) 2 Gd(m-F)(NO 3 ) 4 ] 2 complex and for related systems subsequently developed and studied by the group.
The Cr III synthons used are kinetically robust, but the reaction leading to insoluble lanthanoid fluorides may under appropriate reaction conditions lead to complete dissociation of the fluoride ligand(s). Such reactions were also observed and investigated. It was found that the bond cleavage proceeds in a controlled manner with formation of characterizable products. Accordingly, modification of the reaction conditions for the synthesis of tetranuclear cyclo-[(m-F)Cr(L") 2 Ln(m-F)(NO 3 ) 4 ] 2 systems towards long reaction times results in replacement of the fluorido ligands with methoxido ligands (MeO À ) and concomitant formation of dinuclear methoxido-bridged systems of the general type [(phen) 2 Cr(m-MeO) 2 Ln-(NO 3 ) 4 ] (Ln = Nd, Tb, Dy). Structure determination confirms the methoxido ligand to facilitate the h 2 -coordination mode of the chromium-containing metallo ligand through formation of bent bridges in contrast to fluorido ligand-derived structures.
